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NASA TT F-11,203

TABLES OF MAXIMUM ENERGIES OF CHARACTERISTIC BR-DECAY
V. Loessner

ABSTRACT. The maximum energies characteristic of
B-decays are given for 120 isotopes arranged by order
of energy. The table can be used in identifying un-
known beta-emitting isotopes if the maximum energy is
measured.

The following table contains the maximum energy characteristics of B-decays
of about 120 common nuclides. The selected maximum B-energies are ordered accor-
ding to emergy. In addition, data are given regarding the decay frequency, half
life, other B~ and gt decays of the corresponding nuclide, electron capture, y-
energies, end products and mother substances. The data contained in the table
are taken from the "International Directory of Isotopes”" (Ref,1). The "Nuclear
Data Sheets'(National Research Council, Washington 25, D.C.) up to June 1964 are
contained in it. Data which are not shown (Ref,1l) are taken from the book
Landolt-Bbrnstein, New Series (Ref.2), in which the data shown in the "Nuclear
Data Sheets" up to the fall of 1960 have been processed.

The analysis of the B-radiation is important in the identification of un-
known nuclides or nuclide mixtures. In many cases, scintillation—y-spectro-
metry with a NaJ(T1l) crystal, which has been developed through a standard method,
is sufficient for the identification. However, often y-radiation is either not
present, cannot be readily measured, or is so complex that the resolution in
terms of energy of the scintillation measurement device is too low to separate
the large number of y-energies. In this case the analysis of the R-radiation can
give important information for identification purposes. The possibilities of
B-analysis have recently been considerably extended by improved methods in
scintillation-f-spectrometry [we would especially like to mention the fast method
of Gleu, Hoyer and Konig (Ref.3)] and in semiconductor spectrometry. Even simple
methods (Ref.4), such as range measurements, determination of the absorption
coefficient, measurement of back scattering, etc., give useful results. However,
there are no great possibilities for separating several B-components.

In order to associate the corresponding nuclide with the maximum energy
determined from the B-analysis, it is very useful to have a table in which the
B-decays are ordered according to their maximum energy. Since the size of such
a table must be related to its usefulness, it is first necessary to make a selec-
tion of the nuclides to be tabulated and to then make a selection from their
maximum B-energies.

In the present table, almost all nuclides mentioned in (Ref. 1) were
included. The nuclides used in applications in the German Democratic Republic
were given special consideration. Nuclides, which only show a-radiation

*Note: Numbers in the margin indicate pagination in the original foreign text.
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or electron capture are not contained in the table. If the nuclide has several
B-transitions, then the largest maximum energy is entered in the table, unless
its intensity is too small. In addition, sometimes one or two additional
maximum energies are selected if the energy is large. These one to three
characteristic maximum B-energies are ordered according to emergy. All the
other important decay data are given after the tabulated maximum energy in
complete form. The continuation of those data pertaining to a given R-energy
on the next page is indicated by the sign *) in the column "Subsequent Products,
Mother Products".

Explanation of the Individual Columns:

1. “Energy"

This column contains the selected maximum energies rof B8-radiating
nuclides in the order of increasing energy. The entry is given MeV. The con-
version electron energies are not given.

2. '"Decay, Frequency" _ +

The nature of the decay (B or B ') and the frequency of the transition
in percent are given (as related to the total decay rate of 100%) for the
maximum energies shown in column 1.

3. "HLT"
In this column the half lifetime of the decaying nuclide is given.

4, '"Nuclide"
The element symbol and the mass number of the decaying nucleus are shown
here.

5. "Other B8 and B+ Energies and EC, Frequency"

In addition to the energies tabulated in column 1, all other maximum
energies of 8~ - and B*Ldecays are given with their percentile contribution
(in brackets) to the total decay rate of 100%. In general, decays whose
intensity is less than 17 are usually not entered.

Electron capture is specified by the symbol EC (Electron Capture), and its
frequency is given by the following percent in brackets (related to the total
decay rate of 100%).

6. '"vy-Energies, Frequencies, Frequency of IC"

The most important energies of the accompanying y-radiation are given here
as well as their frequency (if the data are available) in percent (also referred
to the total decay rate of 100%). In the case of. y-cascades, the total
percentage of 1007 can be exceeded. If instead of a quantum emission there is
an "internal conversion' (IC), the frequency of it is given just after the
corresponding y-energy in a separate column, The addition of both percentage
numbers (y + IC) gives the total contribution of this transition. In the case
of metastable states, the transitions to nuclear levels which have lower energies
are called IT (isomeric transition).




7. "End Products, Mother Substance"

If the end products which are created in the nuclear decay are not stable,
then they,as well as the radiations which occur during these decays are shown in
the following order: Element symbol with mass number, the half life of the
end products ‘in brackets,and then the accompanying radiations are shown. The
latter are given in more detail in some cases. The frequency of "Inner Conver-
sion" (IC) is given in / / - in brackets. /4

If the nuclide in question can be produced by the decay of another nuclide,
the 'mother substance" and its radiations are given in the same form as
the end products. 1In general, only those mother substances are mentioned

whose half lives are larger than, or have the same order of magnitude as, those
of the tabulated nuclides.

8. '"Number"

The region of application of this table can be considerably extended with
only a small amount of additional effort. 1In the following, we give all the
nuclides shown in the table in order of increasing mass number. After each
nuclide there is a number in brackets, which is used as a running number in the

table. It then becomes possible to find any data of interest that go with a
certain nuclide.

The following nuclides are shown in the table:

3B Mg, (119) 64cu (525 65) |
105, (49) 45ca (18) 6581 (135) o
Uz (9) 463c (21 650 (24) !
18; (63) T3¢ (335 s7) 66ca (154) |
2244 (48) ¥Tca (705 134) 92n (84)
24ye (115) By (13) T24 (895 150)
264 (103) 52 (55) 7218 (1465 151)
Byg (36) 52pe (80) T4rs (76; 85; 112)
3% (a2 6m (147) T6rs (1445 148)
3% 1) %6co (123) Tas (69)
361 (15) %eo (39) 82pr (35)
O an) 9 (31 84y (126)
2 (153) 6o (22) 85xr (68)
3 (81) 3ms (4) 86y (128)
893r (118)
9%5p (47) o, g 29y 1594 (87)
Py (142) 125 (8 160m, (514 82)
9y (124) 1305 (92) 161y, (43)
952r (28) 1315 (s59) 165py (109) ‘
%% (10) ' 1325 a3 166go (129) |
o (107) 13274 (15) 169gy" (26) |
e (19) 132cs (58) 170my (90)




102y (101) 133g¢ (25) 17lgr (955 121) |

103gy (14) ‘ 133; (106) 175% (38) |
105z (50) 134cq (64) 17750 (40)
105z, (104) 1370y (445 105) 18lge (30)
106g, (2) 140 (42; 91) 182pg (343 45)
106gn (152) 401, 113; 140) 8w (D)
109p3 (93) 141ce (32; s8) © 186, (g7)
110m, /1104 (46) 142p, (138) 187y  (62; 110)
11l (98) 1435, (86) 188, (136)
114myy, 1341y (133) 143ce (98; 114) 191m,£3105 (6)
15wy 1151, (41) 144ce (125 23) 19211 (e7)
, 14 193

115804 (125) ;14:1& (149) 19408 (2100)
115ca (565 99) Pm (16) ; 197Ir (141)
121, (29) M47x¢ (79) Pt (66)

149 198
123, 117y 152, (131) B (20)

152, (- 203y, ¢
1245y (61, 143) Eu (743 120) zoing 13)
1285 (130) 133gn (124 78) T (T7)
125g, (s, 21; €0) 1548y (535 130) 21081 (202)

155 221
1263 (83; 108) 5 Bu (73 17) Ac (3)
127myg /1270 (71) 63“\(145)
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